Hecadbolise and Clearance 6f T-2 Mycotoxin

L0030/32 0244

JUDITH G. PACE

Uniced States Army Medical Research Institute
of Infectious Diseases

"Fort Detrick, Frederick, MD 21701-5011

AD-A167 980

Running Title: Metabolism and Cleararce of T~2 {n Perfused Livers

In conducting the research described in this report, the i{nvestigator
adhered to the "Guide for the Care and Use of laboratory Aninaia.' a8
promulgated by the Committee on the Care and Use of Laborstory Aniamals of
" the Institute of Labor;toty Animal Resources, National Research Council.
The factilities are fully accredltcd‘by the American Association for

Accreditation of Laboratory Animal Care.

The views of the suthor do not purport to reflect the positions of the

L FILE CORY

Department of the Army or the Department of Defense.

DIETABUTION STATEMENT A o
Approved for public releas ' o . o
Distribution Unlisuted S e

- mma— . o c— o ———" o ———

{n Perfused Rat Livenl'z DTI :




.

(.
¥y
i

SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)
READ INSTRUCTIONS

REPORT DOCUMENTATION-PAGE BEFORE COMPLETING FORM

T. REPORT NUMBER 2. aEvi AcctEoon NE 3. RECIPIENT'S CATALOG NUMBER
4. TITLE (and Subtitle) ’ TYPE OF REPORT & PEMQD COVERED

Metabolism and Clearaace of T-2 Mycotexin in Interim:
Perfused Rat Livers

R,

+ ] 6. PERFORMING ORG. REPORT NUMBER

AR

&
8

W)

7. AUTHOR(S) 8. CONTRACT OR GRANT NUMBER(e)

Judith G. Pace

. 10. PROGRAM ELEMENT, PNOJ!CT TASK .
§. PERFORMING ORGANIZATION NAME ANO ADORESS A M N ey

S

US Army tedical Research lnstitute of Infectious Al
Diseases, SGRD-UIS hG
Fort Detrick, Frederick, MD 21701-5011 ‘:t
12, REPORT DATE AN

11, CONTROLLING OFFICK NAME AND ADORESS
10 February 1986

US Army Medical Research and Development Command| '3 wusSERoFf magks
2) + 5 Pigures

TE MONITORING AGENCY NAME & ADORESL((! &ifforent trem Contrelliing Office) 18. SECUMITY CLASS. (ol thie repart)

)

’o

LR
{, FORORR
[ §1 NP

Il‘- OiC&“ll'ICAY‘O'J DOWNGRADING
scuiouLt )

v

6. OISTRIBUTION STATEMENT (of thie Rapert)

,
oAt -

Exady

e ¥ ¥

Distribu&ion'unlimited ~ Approved for public release

£
B

.|

7,

17. HSTRIBUTION STATEMENT (of the sbatrast entered in Blesk 20, If €fiforent frem Repert)

o Ay
VAt

; >
5 (3

18. SUPPLEMENTARY HOTES

-
»

-,
3

.
P

To be publizhed in Pundamental and Applied Toxicology

v

1%, KLY WORQE (Continue wn reveres oide (! necessary wd 1dentify By Block number)

Y-

perfusion, live., T-2, metabolism, clearance

18 ABATRACT Canthases - roveres side N reavacar, mwd |dontity by Block number) d *_ :... ‘_?\

—1solated perfused rat livers were used to study Lhé‘mﬁtfﬁﬁTT?ﬁ'End clearance
of T-2 mycoloxin, a non-protein Fusarium metabolite known Ao cause illness or
death on contact or by ingestion. To ev evaluate the in viyro hepatic metabollﬂm,
clearnace and rate of biliary excretion of T-2 Loxin. {M]T-2 toxin was delivered|
under constant perfusate flow (8 ml/min) in a single-pAss experiment. Steady-
state conditions were achieved within 10 min as indicfted by a constant exit rate
of radiolabel in the effluent, At steady-state, 70 P-4% of the total (cont )
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”;Qhelivered radiolabel was extracted by the live?, 38 ‘¢ 42 remained in the perfu- ,:x
sate. Liver actively neta?olizes trichothecenes, therefore, the extraction ,p:
ratio for total radiolabel 'does not reflect the actual extraction rativ for T-2 42
toxin. At steady-state, 93 of the delivered [{H]T-2 was extracted and metabo- or
1ized by the liver, while 4.6~%0.32 remained unmetabolized in the effluen: j{{
perfusate. The excretion rate of metabolites and conjugates into bile was con- | —
stant after a 10-min perfusion. Radioactivity measured in bile accountad for ?L;
552 of the total radiolabel delivered during the perfusion experiment (1 he). I
T-2 toxin was metabolized and eliminated as 3'hydroxy HT-2, 3'hydroxy T-2 t“:
triol, 4-deacetylneosolaniol, T-2 tetraol, and glucuronide conjugates of HT-Z, &ﬁ.
3'hydroxy HT-2, and T-2 tetraol., Approximately 7% of the administered radio- -:ﬁ
label remained in the liver and sg:eidentified as 4~deacetyluneosolaniol (182), Jeg
T-2 tetraol (41%), and conjugated ‘wetabolites (41%). Total recovery of admin- » E}}
istered radiolabel associated with X-2 and its metaQolites equalled 97.6X RS
(bile, 52.5%; perfusate, 38.0%; and Mver, 7.1%Z). Approximately 3% of the T
biliary radiolabel was not identified. ese studies describe the use of a Zyx
perfused organ system to determine the rate of formation of T-2 metabolites and 1
their elimination into bile. ‘ : o
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Metabolisw and clearance of T-2 mycotoxin in perfused rat livers. PACE,

JoGe (1984). Fundam. Appl. Toxicoel. . - . Isolated perfused rat

livers were used to study the metabolism and clearance of T~2 amycotoxin, a
noa=-protein Fusarium metabolite known to cause illaess or death on coatact or
by ingestion. To evaluate the in vitro hepatic metabolism, clearance and rate
of biliary excretion of T-2 toxin, {3H])T-2 toxin was delivered uader constant
perfusate flow (8 ml/min) in a single-pass expetimen:.’ Sceady-scacé condi-
tions were achieved within 10 min as indicated by a conéiant exlt rate of
radiolabel in the effluent. 'At steady-stats, 70 ¢ 4% of the total delivered
radiolabel Qae extracted by the livef, 38 £ 4% remaine& 1& the perfusate.
Liver actively metabolizes :ricﬁotheéenes, therefore, the extracfion ratio for -

total radiolabel does not reflect the actual extraction ratio for T-2 toxin.

‘At steady-state, 93% of the delivered [3H] T-2 was extracted and netabolized

by the liver, while 4.6 £ 0.3% femained unmetabolized in thq.efflueni perfu=
sate.” The excretion rate of metabolites and conjugates {nto bile was constaat

after 3 10-min perfusion. Radioactivity measured in bile accounted for SSZ'of

_the total radiolabel delivered during the perfusion experiment (1 hr). T=2

toxin was metabolized and eliminated as J'Hydroxy HT-2, 3'hydroxy T-2 £riol,
4-deacetylneosolaniol, T=-2 Cecrabl, ard glucqronldé coajuzates of HT-2,
3'hydroxy HT-2, and T-2 tetraol. Approximately 7% of the administered radio-
label r2mained ta the liver and was ldentified as 4-deacetylneosolaniol (182);
T-2 tetraol (31%), and conjugated mnetabolites (412).. Total recovery of admin-
istered radiolabel associated with T-2 and its metabolites eqqglled Y7.61
(b1le, 52.5%; perfusate, 38.0%; and.llver, 7.1}). Appéoximately 3% of the
biliary radiolabel was noz (dentified. These studies describe the use of a

perfused organ system to determine the rate of formation of T~2 metabolites

and their eliaination into bija.
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T-2 toxia, % ,l5-diacetoxy=-8a-(3-methylbutyryloxy)=3a-hydroxy-12,13
epoxytrichothec~-9-~ene, is produced by the Fusarium sbecies_(Bamburg et al.,

1968a, b). T=~2 and other trichothecene mycotoxins have been assoclated with

moldy-fbod toxicoses in man and farm ;nimals (Joffe, 1971; Hsu et al., 1972;

Ueno et al., 1972a, b3 Ueno, 1977); In vivo studies (Yoshizawa et al., 1982;
Matsumoto et al., 1978; Pace et al., 1§85a) suggest that liver is the main
site for T=2 toxin metabolism, although metabolism may also occur in other'
tissues (Pace et al., 1985a). For this reason the liver provides a highly
useful model for examining the metabolism of T-2 toxin.

Recently there has bheen an'increased interest in the metabolism of
t;icho:hecene mycotoxins. Emphasis la this area of research is given to
identifying new metabolites (Yoshizawa et al., 1982, 1985; Roush et al.,
1985A, b) and detection of me:qboli:es in biological fluids for diagnostié
purposes (Mirocha et al., 1983; Pace er al., 1985a; Lee et al., 1984).

Many studies use tissue homogenates and 1isolated enzyme breparations for
the production and identification of toxin metabolites. Figure 1 represents
the current proposed scheme for the metabolism of T-2 toxin. Ellison and
Kotsonis (1974) ficst reported that the S=9 fraction of liver homogenates
metabolized T-2 to HT-2 toxin. A non-specific microsomal asterase was found
t> be responsible for the deacetylatioa of T-2 toxin (Ohta et al., 1978).
Yoshizawa et al. (1980) further defined the in vitro metabolic pathway to
inclﬁde 4~deacetylneosolaniol (4-DANS), l5-deacetylneosolaniol, neosolaniol,
and T-2 teiraol. In addition to these hydrolzyed products, Yoshizawa et al.
(1982) identified two hydroxylated derivatives, 3'hydroxy T-2 (3'OH T-2) and
3'hydzoxy UYT-2 (3'UH HT-2), in hepatic homogenates containing the NADPH-
generatinglsystem. Roush et al., (1985a) recently described the in vitro

production of a glucuronide conjugate of T-2 or HT-2 toxin. All the above
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metabolitas, in addicion to deepoxydation metabolites cf_B'OH

HT-2 and T=2

tetraol (Yoshizawa et al., 1985), have since been identified in vivo (Pace et

al., 1985a; Matsumoto et al., 1978; Chi et al., 1978).

Although in vitro systems provide significant qualitativJ
regarding the synthesis of T-2 metabolites, isolated perfused
generally better models of 12;xlxg_metabolism (Meijer et al.,
the {solated perfused liver is advantageous becausé the liver
intracellular and extracellular integrity of iguzizg_tissue, b

flow cén be regulated and perfusate composition can be control

information

organs are
1981). Use of
retains the

lood and bile

led. While

perfused‘livet 1s an attraciive system for studying metabolism of

trichothecene toxinsg, few such studles appear in the literatur

e (Pace and

Watts, 1983). The results of the present investigation indicate that perfused

rat liver is a valid model Eot'SCudying metabolism and clearanfevof T-2

mycotoxin.

METHODS
Reagents. T-2 toxin was purchased from Hyco-Lab93. Puclcy wa
be 99% by thin-layer chromatography (TLC) and gas chromatagrap
metry (GC/MS). Standards for TLC (T-2, #T=-2, T-2 triol, and T

purchased from Calbiochem®. 3'0H T-2 and 3'0d HT-2 toxin Jere

8 determined to
hy-mass spectro=

-2 tetraol) ware

xindly provided

by F.S. Chus. T-2 toxin was labeled with tritium Ln the C-3 position by New

England ucleac? hy the method of Wallace et al. (1977). The

purity (937

radlochemical purity, specific activity 8.9 Ci/mmol of i-T—Z) was determined

by high-pressure liquid chromatography (4PLC) and TLC.




Animals. Male, Fisher-Dunniay rats’, weighing 175-200g, were A,h‘oused in wire-

bottom cages and allowed f00d® and water ad libitum. Rats were maintained in

a light- and temperature-coantrolled room (12-hr light-dark cycle, 23°C).

Surgical Procedure. Rats were anesthetized ({p.) with 60 mg/kg sodium

pentobarbital. The abdominal halr was removed with-a clipper. The abdomean

9 and opened by means ofla long, U=-shaped

‘was scrubbed with Prepodyne Swabs
1nc;sion. Stoma;h and intestines were reflected to the left to expose the
 porta1 vein and the inferior vena cava. The liver was freed from att&cﬁments
t& esophagus and stomach but was not removed (in situ). The‘esophagus and'
vagus nerve'were divided between ﬁwo encompasging ties’ahd the right renal -
“vein was tied off. The bile duct was cannuiaged with PE 20 t:ubing10 followed
by cannul stion of the inferior vena cava. Thz anesthetized rat was |
traasferrad to the perfusion chamber where a cannula attéched to the perfusion
system was secured in the porral vein. To ensure unidirectional. flow of the
perfusate, the chest was opened, and the thoracic vena cav; cruss—clamped
below the right 4trium.' The anesthetized rat.died within one min after the

chest was opened. The qutflow from the liver was collected via the cannula

inserted through th> upper portion of the taferior vena cava.

Perfusion of Isolated Livers. Isolated liver perfusinas were perfocmed'by

modifying the apparatus of %illef (1961) as previously described py Zenser et
al. (1974). The pérfuéion medium coansisted of 30% washed sheeé erythrocytes,
3% bovine serum albumin, and S units of heparin/ml in Krebs-Ringer hicarbonate
solution, buffered to pH 7.4, The atmosphere {n the closed perfused system
consisted of 957 0, and 54 CO,. Perfusion of the liver was maintained at é

ml/ain.



Cytosolic and aitochondrial [NADH]/[NAD]™ ratios (Veech et al., 1970;
Brunengraber et al., 1375) were determined as an esciméte of the metébolic
tntegrityiof the livét. The [lactate]/[pyruvate] ratio values were 6 to 10
and the [3-hydroxybutyrate]/[acetoacetate] ratios were .28 to 0.82. These
ratios remained constant throughout the perfusion study.

At the end of a 30-min equiiibration period, 264 pyl of a 10 mg/ml
gsolution of radiolabeled T-2 toxin (specific activitv 8.9 Ci/mmol) was
injected into 580 ml of perfusién'medium.' The effluent perfusate leaving the
liver was aot returned to the reservoir (sinéle-pasa‘or noncirculating). Two
determinations of the input medium were taken before and after the perfusion

period to be used as the steady-state input concentration. The output medium

was sampled at 5-uin intervails.

Determination of metabolites. Perfusate and bile were analyzed for

radloactivity in a liquid scinfillation counterll, Aliquots (10-20 ul) of
perfusate and bile were anélyzed by TLC té separate and fdentify toxin
metabolites. Precoated stilica gel TLC pl'ates12 {20 x 20 cm, O.ZS;mm thick)
ware developed by two'sequencial solvent systems of chloroform:ethyl ace-
tate:athanol ia tacids'of (1) SO:ZS:ZSIaAd (2).80:10:;0 (Pace et al.,

1985a). Mycotoxin standards were visualized by on a chrombgenic reaction
between 4-(p—n1trobenzfl) pyridine and the 12,13-epoxy group (Takitani et al.,
1979), énd samples were scanned for radioactivity w;th 1 Bloscan BIDIOO radio-
isoﬁbpic saénnerla.‘ The radioactive zones were then scraped, extracted with
boiling ethyl acetate, a&d filtered through a glass-wool plug. Tue Eiltrates
ware evaporated under a stream of nitrogen. The residues wére derivatized
with 1 drop each of mechylene chloride and trtfluoroacetic anhydride, sealed,

and allowed to stand at room temperature |.5-2 hr before aitrogen removal of




the liquids. The residues were dissolved in a minimiwm of acetone and analyzed
immediately by GC/MS using a Hewlett Packard 5985 glé equipped with a25amx
0.2 mm ID fused silica capillary column (cross-linked OV-1, .1l mm thick)

interfaced directly to the source. Source temperature was 200°C, and GC con-

ditions were 160°C, 1 min, 20° C/min to 250°C. Electron-impact spectra were

run using 70 eV.

WIS § PN

A 0.2-g liver sample was extracted three times with 0.3 ml of methanol

'(1002). Recovery of total radioactivity was 97 = 22 (n-6).. Thé extract was
" dried under nitrogen and reconstituted in 0.2 ml of wethanol (Pace'et al.,
1985b). A 50~ul aliquot was'spotted oan TLC plates, developed as described
above, and scanned for.radioactivity.

The polar fractién, rehaining at tﬁe origin of the TLC plate, was
extracted with methanol, dried under nitrogen,‘dissolved in 3 ml of 0.1 M
acetate buffer. (pH 3.8), and heated at 90°C for 10 min. After.cooling, either
.3'1 mg of S;glucuronidase'(ISOO qnits/mg)‘s or sulfatase (10 units/mg; pH
‘5.0)15 or 0.1 4 acetate buffer was added to duplicate sample tubes and incu-

bated at 38°C for 18 hr. A specific inhibitor of s—gluéuronidase, saccharic

T et B N A M S T D T o S W SRR Y5 LA B

acid l,4~lactone (10 mﬁ)ls,'was added to a sepafate sample tube as an
additional éontrol. The reaction volume was dried under nitrogen and recon-
stituted in 100 ul of methanol. 4 50-ul sample was spotted on TLC plates and.

vprocessed as described above.

s e e e e 4 e e ——————— -




Theoretical and Statistical Analyses. The steady-state extraction ratio (E)

13 the Zraction of toxin eliminated during passage through the liver aad was

calculated as follows:

E = (Cjq = Coued/Cin o)

where Cy 1s the steady-state toxia concentration ia perfusate entering the

liver; couc is the steady-state toxin concentration leaving the liver. The

steady-state hepatic clearance (CL), the volume of perfusate that is cleared.

of toxin per unit time, was calculated as follows:

CL=E *Q (2)

where Q 1s the hepatic perfusate flow (Pang and Gillette, 1978). Results are

expressed as mean t SD for data obtained from three separate experiments.

" RESULTS

To study the relative contributions of metabclism and biliary excretion -

to total elimination of T-2 toxin by liver, a single-pass experiment was

performed. - Steady-state conditions were reached within 10 min for T-2 toxin

~and glucuronide=~conjugates (Figure 2). The steady-state extraction ratio
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(Equation 1) of total zoxin equivalents (total radioactivity) was 0.70 %
0.04. The steady~state extraction ratio for T-2 toxin was 0.93 £ 0.04. A
twofold change in the input concentration had no effect on extraction ratios
(data aot shown). The steady-state hepatic clearance (Equation 2) was 7.47 %
- 0.32 ml/min.

The excretion rates of 2lucuronide conjugates and metabolites into Bile
were constant after 20 min of perfusfion (Figure 2). Radioactivity measured in
bile over a l-hr perfusion study accounted for 54.6% of ﬁhe total radiolapel
perfused through the liver. The rate of billary excretion was 1% of total per
ain. There was no signifkcant differeace in the metapolite disiribution‘p;o—"
file after the 20-min time point (Figure 3). F;gure'h shows the metabolites
deCectéd in bile after 1 hr. The polar-conjugate was the Qredominant metabo-
lite (88%). T-2 tetraol (3%), 3'OH HT-2 (4%), 3"OH T-2 tri..ol (1.5%), HT-2
(1%, &—deacetylﬁeosolaniol (4-DANS) (1%), T-2 triol (0.5Z), and 3'0H T-2
(1.2%) ‘accounted for 1% of the total btliary radlocactivity, while unccnju=- .
gated T-2 accounted fér less than 0.3%. Several minor unidentified metabo-
lites, denoted as toxin metabolite perfusion 1 and 2 (TﬁP-l, -2), were also
preseant in bile. Upon hydrolysis of the polar—conjugaté (peak remaining at
‘TLC plate origin)lwith B-glﬁcuronidase from limpgts; Zredter than 92% of the
radiolabel was associated with metabolites shown in Figure 5. The major meta-
bolite was HT-2 (80%). ' Lesser amounts of 3'OH HT-2 (11%) and T-2 tecraoi (170
were also conjugated as glucuronides. The polar-coﬁjugates were poor Sub=
strates for bovine 2~-glucuronidase aad sulfatase (Figure 5). This is in

agreement with the findings of Roush et al. (1985b). Approximately 7% of the.
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total adminisrtecred radinlabel remained in liver.and was ldentified zs 4~
deacetylneosolaniol (18%), T-2 tetraol (41%), and conjugated ;netabollces
(412). Table |l shows the distributior and recovery of total delivered
radiolabel in the three compartments {(blle, perfusate, aﬁd llvgr). Greater

than 97% of the radiolabel was récovered.

DISCUSSION

This scgdy demonscra:;s that the perfused liver system is a valid model
for investigating metabolieﬁ and hepatic clearance of T-2 amycotoxin. The
metabolic integrity of the perfused livét, assessed by the levels of
oxidation-reduction ratios, remained physiologi-ally inﬁactvthtoughout this
study. Since steady-state conditions fcr cuxin 'wptake and biliary excration
were reached within 10 min, it appears‘chac T-2 toxin was not significantly
bound to liver tissue. The extraction ratis for T-2 ;nd its metabolites was
6.70, whiie that for T-2 alone was 0.93. Thus, liver rapidly and efficiently
extracﬁed T-2 coxin. In a highly extracted coxin, clearance and half-life are
hoth flow-depandent (Wilkenson aﬁd Shand, 1976). Therefore, bécause the
extraction ratio for T-2 toxin approached 1, it is expected that altarations
in blood flow to the liver will produce proportional changes in clearance
(Studies in progress).

Riochemical pathways of T-2 metabolism in perfused liver were the éame as
those existing iﬂ.il12.<Pace et al., 1985a; Yoshizawa et al., 1980), con-

firming that liver is the major organ for metabolism of T-2 toxin. Unconju=-

gated T-2 and glucurocide conjugates of T1-2 metabciites were the major metabo-

o “u
.i' Bgi

lites detected in hepatic venous perfusate. Over half of the total toxin
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equivalants extracted by liver sppeared a¢ bdlllary excretion produ

vivo studies (Pace et al., 1985a; Chti et al., 1978; Matsumoto et a
suggeat that bdiliary excretion {s the major routa of toxin elinina
emphasize the fmportance of enterohepatic circulation to the overa
of T=2 toxin. Esaenctially all biliary radloactivity was associate
metabolites and the Zlucuronide conjugate otIHT-Z. Hqgligiblc ano
pareat compound ware preasent in bile. This suggests that liver ra
el{ficiently coaverts T=2 to HT~2 which ts then further metabdolized
conjugated as glucuronides. Silailar conclusions ware drévn tn ta
of guines pigs exposed to T~2 toxian (Pace et al., 19853). and in i
glucuronide synthesls studies of Roush et al., (198ie).

Hydrolysis preducts of glucurdnide csajugates wvere confirmed
- ba HT=2, 3'OH HT=2, aad T=2 tetraol.
and HT=2 glucuronide conjugates {n vitro a 4 Pace et ;1. (198%b) N
.fted thenm {n vivo. Minor setabolites, dot1 conjugated and unconju
also present {n the iiver porfuuion study. Approxiamstely I3 of th

vity remaining st the TLL plate origin was not hydrolyzed by 3-glu

cts.

{
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1., 1978)
rion and

11 coxicity

with

unts of the

pidly and

and

vivo studies

n vitro

by GC/MS to
Roush et al. (1985a) have tdentified T-2
ave {denti~-
gated, were
e radioacti-

curonidase

>t sulfatase (Figure 5). We are chrrentlf tnvestigating the (dent

this polar <etabolite and the two mintor u <uowns shown i{a Figure §
-2).
Tha in vizro liver perfus{on eystem lan provide 2 reana of p

-

metabolizes for structural analysis. ldentification of atnor mer

not been pract.ical {n {n vitrn microxomal systeas, and {1 vivo st

the use »f larze animal models, such as swine or cow, to produce i

|
“bolited {n large ensugh quantities for posizive tdeatification (?p
ln the {solated perfused liv

al., 1979; Yoshtzawa at al., 1931). s

thera was a dose-dependent sppearance of metabolites {n bilae that
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{T™P=-1,

toducing

bolituws has
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tinary meta-
hlgon et
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betwean 10 and 3) min and tgmained high for the duration of the perfuslion
(data not shown). Therefore, perfusing high coacentrations of toxin.ovet an
extended time will potentially allow accumulation and concentration of alnor
biliary metabolltes that cannot be readily obtained in other systeams. .
The major coanclusions drawn frou':hene in vitro liver perfusion s:udies
are 1) liver rapidly and efficlently converted T-2 toxin to more~polar metabo-
lites and glucuronide conjugates cf these metabolites; 2) bile was the major
route oflclimina:lon bf T-2 metabolites and glgcutbntdc conjugnécs; and 3) the

pertusion model has potentisl as a tool for {solation of alnor metabolites for

s:ructufal anclysis.
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FOOTNOTES

le Portions of this work have been presented in abstract form: Fed. Proc.

42, 1809, (19383).

2. In conducting the research described in this report, the investigators
adhered to the "Guide for the Care and Use of Laboratory Animals”, as
promulgated by the Committee on the Care and Use of Labotatorylhnimals of the
Iustitute of Laboratory Animal Resources, National Research Council. The
factlities are fully accredited by the American Assoclation for Accreditation
of Laboratory Animal Care. The views of the authors do not purport to reflect
the positions of -the Department of the Army or the Department of Defense.

3. Myco-Labas. P.0. Box 321, Chesterfield, MO 63017.

4. Calblochem—Behring, San Diego, CA 91221,

S« Food Research Institute and Department of Food Microbiology and

Toxicology, Universtty'of Wisconsin, Madison, WL 353706.
h. New England Nuclear, Boéton, MA 02118,
7. Ch;rles River Breedtﬁg Labs, 251 Ballardvale Street, Uilmiqgcon, MA101885
8. Zeigler éros., Iﬁc., P.0. Box 95, Gardners, PA l7324.>

Y. West Chemical Products, Inc., New Yorck, NY 11101,




10.

11.

12,

13.

14.

Clay-Adams, Div. of Becton, Dickinson & Co., Parsippany, NJ 07054.

Mark [II Sciatillation Counter, Searle Analytic, Inc., Des Plaines, IL

60013.

Precoated sﬁlica gel thin layer plates, EM, Science, Cincinnati, OH

45212,
Bioscan, Inc., Washiigtoa, DC 20007.
Hewlett Packard, 11000 Wolfe, Rd., Cupertino, CA 95014.

Sigma Chemical Co., St. Louis, MO 63178.
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TABLE 1

Percent Recovery and Distribution of Radiolabel ia

Bile, Perfusate, and Liver

Compartment Metabolites

Conqugates tetraol 4=DANS 3'0H HT~-2 T—2. Total
Bile 48.4 1.6 0.1 2.2 <0.3 52,58
Perfusate 33.4 3D N WD 4.6 38.0
Liver 2.9 2.9 L3 ND ND 7.1
TOTAL 84.7 4.5 1.4 2.2 4.7 97.6

4=DANS, d-deacetylneosblaniol.
ND - metabolite not detected

2 - The perceant radiolabel aissoclate with 3'0OH T-2 triol, T-2 triol, HT-2, and

3'0H HT-2 was <0.1%.

recovery.
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Figure 1 Proposed pathways for metabolism of T-2 toxin. 4~DANS, 4~

deacetylneosolaniol.

Figure 2 The disposition of [3H]T-2 during its single passage through the

1solated perfused rat liver. Perfusate was delivered at a coastant flow of

3 ml/min. The input concentration was maintained at 5.4 x 10° dpm/ml. The

Rate-ir 1s equal to the product of the perfusate flow and Ehe input

concentration. Rate-—out in bil. (===~ =) and perfusate ( ) is equal to

the product of flow and the output coacentration.

Figure 3 Distribution of radiolabel ia bile (X total dpm measured in bile)

during th» single—pass perfusion. Radloactivity m2asured in bile accounted

for 54.6% of the radiolabel delivered during the l-hr perfusion expetiments.

Inset: Expanded scale.

Figure & Thin=layer radiochromatogram of biliary metabolites (l.ﬁr).

Perfusate was delivered at a constant flow of 8 ml/min. Input concentration
of (3H]|T-2 was maiatained at 5.4 x 10° dpm/al. Aliquots (10-20 ul) of bile
were analyzed by TLC by two sequential solvent systems of chloroform:ethyl-

acetate:ethanol (50:25:25) (80:10:10).
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Figure| 5 Thin-layer radiochromatogram of the palar fraction cemaining at the

origin in Figure 4. The polar fraction was hydrolyzed with 8-glucuroaidase
(bovine liver and limpet) or sulfatase at 38°C for 18 hr, pH 3.8 and 5,

respectively. The reaction volume was dried under nitrogen, recoastituted in

RN
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\
\
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"
\

100 ul methanol, spotted (50 ul) on TLC plates, developed as described in

a- e

%.‘l:-'-

«

text, ‘and scanned for radioactivity. Relative counts are Bloscan counts and
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equal 0.32 of the actual ccunts preseat on the TLC plate.
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